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The title compound, C2oH47N06Si4, was synthesized by per-O- 
trimethylsilylation of A^-acetyl-D-glucosamine using chlorotri- 
methylsilane in the presence of hexamethyldisiloxane. The 
trimethylsilyl group and acetamido group are located on the 
same side of the pyran ring, showing an a-configuration 
glycoside. One of the trimethylsilyl groups is disordered over 
two orientations, with site-occupancy factors of 0.625 (9) and 
0.375 (9). In the crystal, N— H- ■ O hydrogen bonds link the 
molecules into supramolecular chains along the a-axis 
direction. 



Experimental 

Crystal data 

C2oH47N06Si4 

M, = 509.95 
Orthorhombic, P2i2i2i 
a = 9.4500 (7) A 
b = 12.8824 (9) A 
c = 27.295 (3) A 

Data collection 

Agilent Xcalibur (Atlas, Gemini 
ultra) diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
T^„ = 0.926, r„^„ = 0.962 

Refinement 

R[F^ > 2a(F^)] = 0.055 

wR(F^) = 0.149 

S = 1.01 

3438 reflections 

309 parameters 

Table 1 

Hydrogen-bond geometry (A, °). 



V = 3322.9 (5) A^ 
Z = 4 

Mo Ka radiation 
/X = 0.21 mm^' 
r = 293 K 

0.38 X 0.20 X 0.19 mm 



9896 measured reflections 
3438 independent reflections 
2105 reflections with / > 2o'(/) 
Ri„, = 0.046 



183 restraints 

H-atom parameters constrained 
Ap„ax = 0.26 e A"' 
Ap„i„ = -0.22 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N1-H1-03' 


0.86 


2.03 


2.855 (4) 


160 



Symmetry code: (i) x - 



'Z + 2. 



Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
OLEX2 (Dolomanov et ai, 2009); software used to prepare material 
for publication: OLEX2. 



Related literature 

For background to the title compound, see: Auge et al. (1985); 
Ronnow et al. (1994); Du & Gervais-Hague (2005); Wang et al. 
(2007); Witschi & Gervais-Hague (2010). For related struc- 
tures, see: Odinokov et al. (2002); Hu et al. (2011). For the 
synthesis, see: Loganathan & Trivedi (1987); Jervis et al. 
(2010). 
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2-Acetylamino-l,3,4,6-tetra-0-(trimethylsilyl)-2-deoxy-a-D-glucopyranose 
Zhao-Dong Cheng^ Yan-Li Cui and Jian-Wei Mao 

Comment 

Per-O-trimethylsilylated glycopyranose was an useful intermediate for the construction of oligosaccharides and 
glycoconjugates (Du & Gervais-Hague, 2005). Per-trimethylsilylation of unprotected sugar could increase its solubility in 
organic solvents, and made selective acetylation available (Witschi et al, 2010). Hu et al. have developed an one-pot a- 
glycoside method which also used per-O-trimethylsilylated glycosides as starting materials (Hu et a/., 2011; Wang et al, 
2007). Currently we have apphed considerable effort towards the construction of ci-glycosides (Auge et al, 1985; 
Ronnow et al, 1994; Jervis et al, 2010). We have synthesized the title compound and report its crystal structure herein 
(for related structures, see: Odinokov et al, 2002; Hu et al, 2011). 

The molecular structure of the title compound is shown in Fig. 1. In the molecule, the trimethylsilyl group and 
acetamido group are located on the same side of the pyran ring, showing a configuration glycoside. One of the trimethyl- 
silyl group is disordered over two orientations with site-occupancy factors of 0.625 (9) and 0.375 (9). In the crystal 
structure, weak intermolecular N — H— O hydrogen bonds link the molecules into supramolecular chains along the a axis 
in the crystal (Fig. 2). 

Experimental 

To a solution of N-acetyl-D-glucosamine (1.0 g, 4.52 mmol) in pyridine (10 mL), hexamethyldisiloxane (HMDS) (8.0 
mL, 38.90 mmol) and chlorotrimethylsilane (TMSCl) (4.0 mL, 31.64 mmol) were added sequentially. The solution was 
stirred at 353 K under a nitrogen atmosphere for 2 hours. After cooling to rt the mixture was poured into ice-water and 
extracted with hexane. The organic layers were washed with brine, dried with MgS04, filtered, and concentrated in 
vacuum to furnish the crude product. The residue was purified by silica gel chromatography (petroether/ethyl acetate = 
15: 1) to afford the title compound. The crystal suitable for X-ray data collection was obtained by slow evaporation from a 
methanol solution (Jervis et al, 2010; Loganathan et al, 1987). 

Refinement 

One of the trimethylsilyl group is disordered over two orientations with site-occupancy factors of 0.625 (9) and 0.375 (9). 
Some restraints and constraints had to be used to correct the geometry of the disordered components and the thermal 
parameters of the corresponding atoms. All H atoms were placed in geometrically idealized positions (C — H = 0.93- 
0.97 A) and constrained to ride on their parent atoms, with L'iso(H) =1.5 U^^iiC) for the methyl H atoms, and with L'iso(H) = 
1.2{7eq(C) for the remaining H atoms. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 0LEX2 (Dolomanov et al, 2009); software used to prepare 
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material for publication: 0LEX2 (Dolomanov et al, 2009). 




Figure 2 

Crystal packing of the title compound showing N — H - 0 hydrogen bonds. 
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2-Acetylamino-1 ,3,4,6-tetra-0-(trimethylsilyl)-2-deoxy-a-D-glucopyranose 



Crystal data 

C2oH47N06Si4 

509.95 
Orthorhombic, /'2i2i2i 
Hall symbol: P 2ac 2ab 
a = 9.4500 (7) A 
b = 12.8824 (9) A 
c = 27.295 (3) A 
V= 3322.9 (5) A3 
Z=4 

Data collection 

Agilent Xcalibur (Atlas, Gemini ultra) 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 10.3592 pixels mm"' 
CO scans 

Absorption correction: multi-scan 

{CrysAlis PRO; Agilent, 2011) 
r„.„ = 0.926, = 0.962 

Refinement 

Refinement on 7^ 

Least-squares matrix: full 

R[F^ > 2(7(F)] = 0.055 

w«(F2) = 0.149 

5"= 1.01 

3438 reflections 

309 parameters 

183 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000)= 1112 

1.019 Mgm-3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 1672 reflections 
6* = 3.2-29.6° 
= 0.21 mm-i 
r=293 K 
Needle, colourless 
0.38 X 0.20 X 0.19 mm 



9896 measured reflections 

3438 independent reflections 
2105 reflections withl>2a{l) 
Rint = 0.046 

^max '2,3. A- , ^niin 3.2 

A: = -12^15 
/ = -30^32 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[c72(i^„2) + (0.0144Py + 0.3973P] 

where P = (Fo^ + 2F/)/3 
(A/a)^ < 0.001 
Apmax = 0.26 e A"' 
Apmn = -0.22 e A-3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R-factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 

X y z U,,*IU,^ Occ. (<1) 



511 1.01789(16) 0.89841 (11) 0.87673 (6) 0.0716(4) 

512 1.03616(19) 0.43173 (13) 0.99519(7) 0.0911 (6) 

513 0.9320(2) 0.31145 (12) 0.84396(7) 0.0842(5) 

514 0.5209 (19) 0.5532 (8) 0.7757 (5) 0.1318 (13) 0.625 (9) 
01 0.7944(3) 0.6870(3) 0.85017(13) 0.0726(9) 
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I \jL\}V, 






u. / ^uz 




n ^7'> CO'* 

Ijyy) 


H20F 


0.4164 


0.3934 


0.7975 


0.255* 


0.375 (9) 


C19A 


0.480 (3) 


0.526 (3) 


0.7151 (9) 


0.151 (3) 


0.375 (9) 


H19D 


0.5197 


0.5750 


0.6926 


0.226* 


0.375 (9) 


H19E 


0.3795 


0.5215 


0.7100 


0.226* 


0.375 (9) 


H19F 


0.5217 


0.4589 


0.7098 


0.226* 


0.375 (9) 


Atomic displacement parameters (A'') 














Sil 


0.0804 (9) 


0.0542 (8) 0.0802 (9) 


-0.0045 (7) 


0.0034 (8) 


0.0013 (8) 


Si2 


0.1054(12) 


0.0709(10) 0.0970(12) 


0.0005 (9) 


-0.0386 (10) 


0.0153 (9) 


Si3 


0.1152(12) 


0.0534 (8) 0.0839 (10) 


-0.0089 (9) 


-0.0044 (10) 


-0.0025 (8) 


Si4 


0.1162(18) 


0.180 (3) 0.0987 (19) 


0.026 (3) 


-0.0233 (15) 


-0.043 (2) 


01 


0.078 (2) 


0.058 (2) 0.082 (2) 


0.0030 (19) 


-0.0269 (19) 


0.001 (2) 


02 


0.0583 (17) 


0.0556 (19) 0.085 (2) 


-0.0022 (15) 


-0.0030 (16) 


-0.0010 (17) 


03 


0.0407 (19) 


0.177(4) 0.129(4) 


0.011 (2) 


0.009 (2) 


-0.036 (3) 


04 


0.0725 (19) 


0.068 (2) 0.079 (2) 


-0.0113 (19) 


-0.0134(18) 


0.0178(19) 
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Uj 


U.Uo / (^J 


A ACT2 /'I 0\ 

0.0^z3 (lo) 


A AO/^ /"OA 

O.Ooo \1) 


A AA1 1/1 0\ 

0.0013 (lyj 


A AA1 A /'I 0\ 

—0.0010 (ly) 


A AATA (\ Q\ 

O.OOzO (lo) 


Uo 


0,130 (3) 


A AA /I /"I \ 

0.094 (3) 


A 1 1 1 /1\ 

0.111 (3) 


A AOC 

— O.Ozj (3) 


A AC A /"I \ 

— 0.0d4 (3) 


A A A /I t1\ 

0.004 (3) 


JNl 


0.0321 {id) 


A ATA 

0.0 /y (3 ) 


A A'? A 
0.0/0 (3) 


A AA'*>'3 /'I A\ 

o.ooz3 (ly) 


A AAl O / 1 0\ 

O.OOlz (lo) 


A AAA 

—O.ooy (z) 


Ci 


0.0j4 (3J 


A ACO /"2^ 


A AQA 

O.OoO (4) 


O.OOo (zj 


A AAQ /'0^ 

—O.OOo (z) 


0.004 (3) 




0.03o (Z) 


o.ooy (3 J 


O.Oo 1 yj) 


A AA1 

—0.001 (zj 


A AAC {'^\ 

— O.OOj (z) 


A AAA (1\ 
0.000 (3) 


Cj 


A A/1 O /0\ 

0.045 (z) 


A ACO 

O.Ojo (3) 


A ATO 

0.0 /z (3) 


A AAC 

— O.OOj (z) 


A AAC /0\ 

—O.OOj (z) 


A Al A f1\ 

0.010 (3) 


C4 


0.0o4 (3) 


A AO 

O.Ojz (3) 


O.Oo / (3) 


A AAO /''^^ 

—O.OOo (z) 


A AAA ('^\ 

—O.ooy (z) 


A AAA 
0.000 (3) 


CD 


A f\n /i\ 
0.0 /o (3) 


A AC7 /1\ 

0.03 / (3) 


A (\n A /i\ 
0.0/4 (3) 


A AA1 /1\ 

—0.001 (3J 


A AAO /'}\ 

—O.OOo (3) 


A AAA /1\ 

0.000 (3) 


Co 


0. Oo \p) 


A ATO 

0.0 /o (4J 


A 1 A/l /'C\ 

0. 1U4 \p ) 


A AAO ( A\ 

—O.OOo (4j 


A AT2 /'CA 

0.0z3 (j ) 


A ATT ( A\ 

— O.Ozz (4) 


C/ 


A 1 AA /" A\ 

0.100 (4) 


o.oyo (jj 


A AAC i A\ 

o.oyj (4) 


A Al C /'/1\ 

—0.01 J (4) 


A AAl i A\ 

—0.003 (4) 


A A 1 A f A\ 

0.010 (4j 


Co 


All'*) /CX 

0,112 [p) 


A f\nA /'A\ 

0.0/4 (4) 


A 1 CI /''7\ 

0,1d3 (/) 


A Al 1 

0.011 (4) 


A Al O { A\ 

— O.Olz (4) 


A ATT /C\ 

O.Oz/ \p) 


cy 


A A/1 T \ 

0.04 / (3) 


A AOO / A\ 

O.Ooo (4) 


A AOA f A\ 

O.OoO (4) 


A AAT /1\ 

O.OOz (3) 


A AAC /"3\ 

O.OOj (3) 


A A A /I 

0.004 (3) 


CiU 


0.0/3 (3) 


0.1 lo (j) 


A AT/I i A\ 
0.0/4 (4) 


A AAC /'/1\ 

0.00 J (4) 


A AAO (1\ 

O.OOo (3 ) 


A A 1 /I ( A\ 

—0.014 (4) 


Cil 


A 1 iC? /''7\ 

O.lo/ (/) 


A 1 CO 

0.1 36 (/) 


o.oy3 \p) 


0.03 / (o) 


A AC! /"CA 

— 0.0j3 (j) 


A AA"! i Z\ 
0.003 (j) 


Ciz 


A AAA ^ Z\ 

o.oyy [p) 


Alio 

0. 1 15 (Oj 


A 1 TO {n\ 

0.1 /z (/) 


A A1A /C\ 

0.030 \p) 


A A /I /C\ 

— 0.046 (j) 


A AA/1 f C\ 

0.004 (o) 


Ci3 


A 1 OC /0\ 

O.ioo (o) 


A 1 1 T 

0.11 / (o) 


A 1 O^ iCW 

o.loo (y) 


A Al O f C\ 

— 0.03o (o) 


A ATA {n\ 

— 0.0/y (/) 


A ATI i C\ 

0.0/3 (o) 


Ci4 


O.i J / (p) 


A ACA /'/1\ 

0.0 JO (4) 


0.1 o3 yy) 


A AAO ( A\ 

O.ooy \pt) 


A AA/i ( C\ 

—O.OOo (o) 


A AAT ( Z\ 

—0.00/ (j) 


Co 


0.145 (o) 


A AOA /'Z\ 

o.ooy (D) 


A 1 '3 /I t C\ 

0.134 (o) 


A A"! 0 t Z\ 

— 0.03o \p) 


A Al "3 t Z\ 
0.013 (j) 


A Al C (Z\ 

— O.Olj \p) 


CiO 


0.z44 (10) 


A AOT 

U.Oo / (j) 


A AOA { Z\ 

o.ooy \p) 


A Al 'J 

—0.013 (o) 


A ATA i C\ 

— o.ozy (o) 


A AIT { A\ 

—O.Olz (4) 


Ci / 


A 1 10 / Z\ 

0,lZ6 {p) 


A AT/T //IX 

0.0 /o (4) 


A ATO { A\ 

0.0 /z (4) 


A AAC i A\ 

—0.00 J (4) 


A AT/:: { A\ 

— O.Ozo (4) 


A AAT t1\ 

O.OOz (3) 


CioA 


0.143 {p) 


A OA/1 ^'7^ 
0,z04 (/) 


0.13 / \p) 


A AOO /'c^ 
0.03z p ) 


A Al o /c^ 

— O.Olo (j) 


—0.040 (jj 




w. izo J 


W,ZWZ \ l ) 


W. IZZ J 




U.UJO ) 


VJ.UJZ \ \j j 


C20A 


0.145 (5) 


0.218 (7) 


0.148 (6) 


0.008 (6) 


-0.015 (5) 


-0.032 (6) 


Si4A 


0.1162(18) 


0.180 (3) 


0.0987 (19) 


0.026 (3) 


-0.0233 (15) 


-0.043 (2) 


C18 


0.143 (5) 


0.204 (7) 


0.137(6) 


0.032 (5) 


-0.018 (5) 


-0.040 (5) 


C20 


0.145 (5) 


0.218 (7) 


0.148 (6) 


0.008 (6) 


-0.015 (5) 


-0.032 (6) 


C19A 


0.128 (5) 


0.202 (7) 


0.122 (5) 


0.031 (6) 


-0.036 (4) 


-0.032 (6) 



Geometric parameters (A, °) 



Sil— 02 


1.649 (4) 


C9— CIO 


1.498 (8) 


Sil— C7 


1.833 (6) 


CIO— HlOA 


0.9600 


Sil— C8 


1.845 (7) 


CIO— HlOB 


0.9600 


Sil— C6 


1.847 (6) 


CIO— HIOC 


0.9600 


Si2— 04 


1.644 (4) 


Cll— HUA 


0.9600 


Si2— C12 


1.848 (8) 


Cll— HUB 


0.9600 


Si2— C13 


1.851 (8) 


Cll— HllC 


0.9600 


Si2— Cll 


1.863 (7) 


C12— H12A 


0.9600 


Si3— 05 


1.655 (4) 


C12— H12B 


0.9600 


Si3— C15 


1.833 (7) 


C12— H12C 


0.9600 


Si3— C14 


1.851 (8) 


C13— H13A 


0.9600 


Si3— C16 


1.886 (7) 


C13— H13B 


0.9600 


Si4— 06 


1.60 (2) 


C13— H13C 


0.9600 


Si4— C18 


1.846(10) 


C14— H14A 


0.9600 


Si4— C19 


1.850 (9) 


C14— H14B 


0.9600 


Si4— C20 


1.858(10) 


C14— H14C 


0.9600 


01— CI 


1.408 (6) 


C15— H15A 


0.9600 


Ol— C5 


1.432 (6) 


C15— H15B 


0.9600 


02— CI 


1.406 (6) 


C15— H15C 


0.9600 


03— C9 


1.224 (5) 


C16— H16A 


0.9600 
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04— C3 

05— C4 

06— C17 

06— Si4A 
Nl— C9 
Nl— C2 
Nl— HI 
CI— C2 
CI— HIA 
C2— C3 
C2— H2 
C3— C4 
C3— H3 
C4— C5 
C4— H4 
C5— C17 
C5— H5 
C6— H6A 
C6— H6B 
C6— H6C 

07— H7A 
07— H7B 

07— H7C 

08— H8A 
08— H8B 
08— H80 



1.427 (5) 
1.419(6) 
1.396 (7) 
1.69 (3) 
1.317(6) 
1.447 (6) 
0.8600 

1.532 (7) 
0.9800 

1.533 (6) 
0.9800 
1.505 (6) 
0.9800 
1.525 (7) 
0.9800 
1.511 (7) 
0.9800 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 
0.9600 



016— H16B 

016— H160 

017— H17A 

017— H17B 
018A— Si4A 
018A— H18A 
018A— H18B 
C18A— H180 
019— H19A 
019— H19B 

019— H190 
O20A— Si4A 
O20A— H20A 
O20A— H20B 
O20A— H20O 
Si4A— C19A 

018— H18D 
018— H18E 
018— H18F 

020— H20D 
O20— H20E 
O20— H20F 
019A— H19D 
019A— H19E 
019A— H19F 



0.9600 

0.9600 

0.9700 

0.9700 

1.856(10) 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

1.856 (10) 

0.9600 

0.9600 

0.9600 

1.851 (10) 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 



02— Sil— 07 
02— Sil— 08 
07— Sil— 08 
02— Sil— 06 

07— Sil— 06 

08— Sil— 06 
04— Si2— 012 
04— Si2— 013 
012— Si2— 013 

04— Si2— Oil 

012— Si2— Oil 

013— Si2— Oil 

05— Si3— 015 
05— Si3— 014 
015— Si3— 014 

05— Si3— 016 
015— Si3— 016 

014— Si3— 016 

06— Si4— 018 
06— Si4— 019 
018— Si4— 019 
06— Si4— O20 



105.4 (3) 
108.8 (3) 
111.8(3) 
109.6 (3) 
111.1 (3) 

110.1 (4) 

110.0 (3) 

105.8 (3) 
109.4 (4) 
112.8(3) 
106.9(4) 

111.9 (5) 

111.2 (3) 

105.2 (3) 

113.1 (4) 
111.0 (3) 
108.0(4) 

108.3 (4) 
109.0(12) 

112.4 (9) 
121.8 (15) 
101.9(11) 



511— 08— H80 
H8A— 08— H80 
H8B— 08— H80 
03— 09— Nl 
03—09—010 
Nl— 09— OlO 
09— OlO— HlOA 
09— OlO— HI OB 
HlOA— OlO— HlOB 
09— OlO— HI OO 
HlOA— CIO— HI OO 
HlOB— OlO— H IOC 

512— Oil— HllA 
Si2— Oil— HUB 
HllA— Oil— HUB 
Si2— Oil— HllO 
HllA— Cll— HllC 
HUB— Oil- HllO 
Si2— 012— H12A 
Si2— 012— H12B 
H12A— C12— H12B 
Si2— 012— H120 



109.5 

109.5 

109.5 

121.3 (5) 

121.0 (5) 

117.7(4) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 
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C 1 6 — Si4 — CzO 


116.0 (15) 


C 1 9 — !si4 — C20 


92.0 (13) 


CI — Ol — C5 


114.0 (3) 


CI — 02 — Ssil 


124.1 (3) 


C3 — 04 — Si2 


1 O A A /O \ 

130.0 (3) 


C4 — 05 — Si3 


129.2 (3) 


L17 — Oo — bi4 


13U.2 (5) 


C 1 7 — Oo — bi4A 


126.2 (7) 


t~^C\ XT1 

C9 — JN 1 — Cz 


123. / (4) 


C9 — Nl — HI 


118.2 


f~^'^ XT1 TT1 

C2 — ^Nl — ^Hl 


1 1 O ^ 

118.2 


02 — CI — Ol 


1 1 A A /' A \ 

110.9 (4) 


Oz — Ci — Cz 


1 An c /o\ 

ioy.j (3) 


Ol — CI — C2 


1 1 A O //( \ 

110.8 (4) 


1 T T 1 A 

02 — CI — HI A 


108.5 


Ol — CI — HIA 


108.5 


Cz — CI — HIA 


1 AO C 

108.5 


Nl — C2 — CI 


1 1 A O /' A\ 

110.3 (4) 


XT1 

Nl — C2 — C3 


113.1 (3) 


CI — Cz — C3 


1 1 A A / A\ 

110.9 (4) 


XT1 /^O XJO 

JN 1 — Cz — ril 


iU/.4 


CI — C2 — ^H2 


1 AT A 

107.4 


C3 — C2 — H2 


107.4 


r\A A 

04 — C3 — C4 


1 AA '~\ / A\ 

109.2 (4) 


r\A r^i /^o 
04 — CJ — Cz 


108. / (4J 


C4 — C3 — C2 


110.3 (4) 


04 — C3 — H3 


109.5 


C4 — C3 — H3 


109.5 


f~^'^ /"^O TTO 

C2 — C3 — H3 


1 AA C 

109.5 


05 — C4 — C3 


109.6 (4) 


05 — C4 — C5 


1 AO ZT /y1 \ 

108.6 (4) 


C3 — C4 — C5 


111 £. / A\ 

111.6 (4) 


r\z r^A rjyi 
UD — C4 — H4 


109.0 


C3 — C4 — H4 


109.0 


C5 — C4 — H4 


109.0 


Ol — C5 — C17 


1 A/T /I / A\ 

106.4 (4) 


Ol — C5 — C4 


1 AA A //I \ 

109.9 (4) 


C17 — C5 — C4 


113.4 (4) 


Ol — C5 — H5 


109.0 


1 T /~1C TTC 

CI 7 — C5 — H5 


1 AA A 

109.0 


C4 — C5— H5 


1 AA A 

109.0 


Sil — Co — H6A 


109.5 


Sil — Co — H6B 


1 AA ^ 

109.5 


H6A— C6— H6B 


109.5 


Sil— C6— H6C 


109.5 


H6A— C6— H6C 


109.5 


H6B— C6— H6C 


109.5 


Sil— C7— H7A 


109.5 


Sil— C7— H7B 


109.5 



T T 1 "O A /"t 1 T T 1 "O 

H12A — C12 — H12C 


109.5 


T T 1 -OT^ /~1 1 'O T T 1 lO y~1 

H12B — C12 — H12C 


109.5 


CI •'^ 1 O TT1 O A 

Si2 — C13 — HI 3 A 


109.5 


Si2 — C13 — H13B 


109.5 


T T 1 O A 1 O T T 1 O 

H13A — C13 — H13B 


109.5 


Si2 — C13 — H13C 


109.5 


T T 1 O A /~1 IT TT 1 O 

H13A — C13 — H13C 


109.5 


T T 1 O ri /' 11 T T 1 O /~1 

H13B — C13 — H13C 


109.5 


O * O A A I T 1 /I A 

Si3 — C14 — H14A 


109.5 


Si3 — C14 — H14B 


109.5 


TT1 A A /~i 1 A TT1 /I 

H14A — C14 — H14B 


109.5 


Si3 — C14 — H14C 


109.5 


TT1 A A 1 /I TT1 A 

H14A — C14 — H14C 


109.5 


TT1 ATi 1 A TT1 A 

H14B — C14 — H14C 


109.5 


Si3 — C15 — H15A 


109.5 


Si3 — C15 — H15B 


109.5 


T T 1 C A /'~" 1 ^ T T 1 CTl 

H15A — C15 — H15B 


109.5 


CI 'O /~i 1 ^ TT1 C 

Si3 — C15 — H15C 


109.5 


TT1 C A 1 ^ TT1 ^ /~1 

HI 5 A — C15 — H15C 


109.5 


T T 1 CT^ 1 ^ T T 1 C 

H15B — C15 — H15C 


109.5 


d-O 1 TT1 ^ A 

Si3 — C16 — ^H16A 


1 AA C 

109.5 


Cl-O 1 Z' TT1 ^T^ 

Si3 — C16 — H16B 


1 AA C 

109.5 


H16A — C16 — H16B 


109.5 


C ■ O Z^ 1 Z' T T 1 /TZ^ 

Si3 — C16 — H16C 


109.5 


TT1 ^ A Z~< 1 Z" TT 1 Z^Z*^ 

H16A — C16 — H16C 


1 AA C 

109.5 


TT1 /^T^ 1 /' TT1 Z'Z~1 

H16B — C16 — ^H16C 


109.5 


06 — CI 7 — C5 


113.3 (5) 


06 — CI 7 — H17A 


108.9 


/~^C 1 T TT1 ^7 A 

C5 — C17 — H17A 


1 AO A 

108.9 


06 — C17 — H17B 


108.9 


C5 — C17 — H17B 


108.9 


H17A — C17 — H17B 


107.7 


C1.:^A Z~*10A TT10A 

Si4A — C18A — H18A 


1 AA C 

109.5 


C^' A A i~\ 1 O A T T 1 OT^ 

Si4A — C18A — H18B 


109.5 


T T 1 o A 1 r> A T T 1 or~» 

H18A — C18A — H18B 


109.5 


C\' A K Z~i 1 O A T T 1 O Z~i 

Si4A — C18A — H18C 


109.5 


T T 1 O A /"* 1 O A T T 1 O 

H18A — C18A — H18C 


109.5 


T T 1 OT~» y IDA T T 1 O A 

H18B — C18A — H18C 


109.5 


Si4A — C20A — H20A 


109.5 


CM A A Z~<^A A TT'^An 

Si4A — C20A — H20B 


1 AA C 

109.5 


TT'IA A Z^-OA A TTIAT^ 

H20A — C20A — H20B 


109.5 


C * /I A /' ■"-> /\ * TT'1 AZ~' 

Si4A — C20A — H20C 


109.5 


TT'^A A Z~^'*>A A yy^AZ"^ 

H20A — C20A — H20C 


1 AA C 

109.5 


H20B — C20A — H20C 


1 AA C 

109.5 


06— Si4A— C19A 


104.8 (14) 


06— Si4A— C18A 


113.3 (14) 


C19A— Si4A— C18A 


118.8(17) 


06— Si4A— C20A 


105.7(12) 


C19A— Si4A— C20A 


95.6 (16) 
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til A — C7 — H7B 


1 An c 

109.5 




CloA — Si4A— 


-CzOA 




llzT C 

116.5 (14) 


oii — v_- / — n /\^ 


1 HQ ^ 




oiH/A. — 1 y/\ — 


Ml on 




1 HQ ^ 


H7A— C7— H7C 


109.5 




Si4A— C19A- 


-H19E 




109.5 


H7B— C7— H7C 


109.5 




H19D— C19A- 


-H19E 




109.5 


Sil— C8— H8A 


109.5 




Si4A— C19A- 


-H19F 




109.5 


Sil— C8— H8B 


109.5 




H19D— C19A- 


-H19F 




109.5 


H8A— C8— H8B 


109.5 




H19E— C19A- 


-H19F 




109.5 


Hydro'^cn-hond geometry (A, ") 


D—}i-A 




Z)— H 






D-A 


D—n-A 


Nl— Hl-03' 




0.86 


2.03 




2.855 (4) 


160 



Symmetry code: (i) 1/2, ->H-3/2, -z+2. 
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